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“Invasives always set for new destination, introduce without registration, establish without hesitation and cause losses without limitation”



Agriculture : the largest sector alone provides  about 29.33% of National GDP

In the production chain food loss due to all categories of pests in pre and post harvest operations is around 30-
35% of the production (PALIKHE, B.R. 2002)

In addition, there are more areas of concern in plant protection sector includes pesticides, bio-security, domestic 
& international trade concern

So Government of Nepal (GoN) has given top priority in various periodic plans for Plant Protection Sector

Plant Protection Directorate (PPD) established in 2001 was the key institution for disseminating IPM 

 Now PPD dissolved and PQPMC: Secretariat of NPPO



A diversity rich country in many aspects (Geographic, climatic, demographic, politics etc.) 
High mountains

31st richest in the world
10th richest in Asia – in terms of bio-diversity
Area = 0.1% of global land mass, 118 ecosystems harbours 2% flowering plants and 6% of bryophytes  in the world’s flora (Poudel
et al, 2012) (shows the potential of easy spread & establishment of Invasives)



A total of 790 plant species are useful for food 

577 of them (including forage) are cultivated – 484 indigenous (74 crops, 145 horticultural crops 
and 275 forages) 

93 introduced

Moreover, there are 224 crop wild relatives that are closely related to crops

About 21% (3.2 million hectares) of the total land area of Nepal is used for cultivation and the principal crops are rice (45%), 
maize (20%), wheat (18%), millet (5%) and potatoes (3%), followed by sugarcane, jute, cotton, tea, barley, legumes, vegetables 
and fruits. In the mountains, finger millet, foxtail millet, proso millet, buckwheat, barley, naked barley, and amaranth constitute 
important staple crops. Crops such as rice, rice bean, eggplant, buckwheat, soybean, foxtail millet, citrus, and mango have high
genetic diversity relative to other food crops.



 Invasive species – invasive exotics and exotics 
 An invasive species is a species that does not naturally 

occur in a specific area and whose introduction does or 
is likely to cause economic or environmental harm or 
harm to human health and these may be flora as well 
as fauna. 

 Nepal lies at the cross-road of six floristic provinces of
Asia (Sino-Japanese, Southeastern Asiatic, Indian,
Sudano-Zambian, Irano-Turranean and Central Asiatic)

 The floral elements of all provinces are represented in
Nepal (Dobremez 1976, as cited in Frontiers of
Botany, 2016).

 With the widest elevation gradient and heterogeneous
geomorphology, organisms from anywhere of the
world may find suitable habitat and climatic condition
in Nepal.

 There are at least 219 alien species of flowering plants
(Tiwari et al. 2005, Siwakoti 2012, Sukhorukov 2014)
and 64 species of animals (Budha 2015) that are
naturalized in Nepal as cited in Frontiers of Botany,
2016).

Floristic regions of the world

CoBD identified Invasive species 
as a major cause for biodiversity 

losses



 Achatina fulica (giant African land snail) -- is among the world’s most damaging 100 invasive alien species

Introduced around 1930-1940 , Originated in East Africa

 Pthormia oppercullela -- Losses range from 30-85% in storage, reported in 1966 from Kathmandu valley

 Parthenium hysterophorus – First reported on 1967 , Agriculturally and environmentally noxious weed, allergic 

dermatitis

 Pistia stratiotes – Aquatic weed

 Oxalis lafifolia-- Holm et al., 1979 has reported 

 Tuta absoluta – 2016, It has been causing 80-100% damage in open field and under plastic house grown 

tomato (Bajracharya et al. 2016)

Probable introduction of devastating pest to Nepalese Agriculture

 Spodoptera frugiperda – Reported in India on 2018, Probably on its way to Nepal

 Potato Cyst Nematode (PCN) {Globodera rostochinensis} -- Major concern in North America

https://www.cabi.org/isc/datasheet/38157#B0A36DBC-94FB-4CDF-B57B-CA106B087526




A devastating caterpillar feed more than 186 plant species 
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Life 
cycle 

of 
FAW

Egg

FAW eggs-normally whitish/cream when fresh -
dark/grey when about to hatch. normally 
covered in fine hairs and white wool-like
material. 100-299 eggs per cluster
normally hatch within 2-3 days after being laid

Larva
spin silken threads to move aided by
wind, Newly hatched green during
the 1st-2nd instars turn brown to
black from 3rd to 6th ,have a dark
head with a pale, upside down Y-
shaped mark on the front.

Nature of damage
small to large irregular and 
elongated holes on the leaves.
Window panes of translucent 
patches 1st – 2nd instars Large 
irregular elongated holes on leaves 
are caused by the big FAW Sawdust-
like material(“frass”)

Pupa
The pupa is reddish brown in 
color and forms a cocoon of about 
20-30mm in length and is oval in 
shape. They are mostly found in 
the soil 2-8cm deep.
The pupa lives for 12-14days 
before the moth emerges.

.
Adult

The moth is grey-brown in color
Male moth: Has conspicuous 
white spots on the tip and center 
of the forewings. The forewings 
are grey and brown in color.
They live up to 2-3 weeks before 
dying
Migratory and can travel long 
distances.



MORE ABOUT CATERPILLAR
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GLOBAL SPREAD OF FAW

NORTH
AMERICA

SOUTH
AMERICA

AFRICA

EUROPE
ASIA

AUSTRALIA

Reported in 
January 2016 
in Nigeria

As of December 
2017, 38 African 
countries have 
confirmed the 
presence of FAW

After its arrival in 
Nigeria in 2016, the 
pest spread across 
almost 22 million 
square kilometres
(FAO) of Sub-
Saharan Africa.



WARNING FOR SOUTH & S.E.ASIA 

21%–53% of the annual production of maize averaged over a three year period in these 
countries, with an esitimated value of between $2,481m and $6,187m losses in Africa 



SMALL INTERVENTIONS AFTER ITS REPORT IN INDIA

CABI & FAO- INDIA HAVE BEEN CONTINUOUSLY 
MAKING  ALERT TO NPPO VIA EMAILS 



PRODUCTION OF RELATED MATERIALS & AWARENESS THROUGH SOCIAL MEDIA



KNOWLEDGE EXCHANGE AMONG DIFFERENT COUNTRIES



Detection survey in three 

districts has been 

accomplished through field 

observation.

No FAW infestation found in 

maize crops



POSSIBILITIES OF MULTI PATHWAYS

POSSIBLE PATHWAYS

Day, R.2018 mentioned that FAW is capable of migrating long distances on prevailing winds, 

but it can also breed continuously in areas that are climatically suitable.

The adult female moth is a strong flyer, travelling up to 100 km in a night (FAO & CABI 

Plantwise, 2017)

 It is speculated that fall armyworm entered Africa as a stowaway on a passenger flight (Cock et 

al 2017)

 EU has put it as quarantine pest

 It is also a quarantine pest of banana (sucker) in Nepal So aided as well as 
unaided dispersal is 

possible 



PROBABILITY OF INTRODUCTION VIA WIND
oSeasonal migration is possible based on the 
distance. 
oAlthough FAW cannot survive cold 
temperatures by entering diapause, it still 
poses a threat on temperate regions. 
oBetween spring and autumn three 
successive generations of fall armyworm 
travel 1700km north from Texas and Florida to 
infest crops as far as Quebec and Ontario 
(Westbrook et.al, 2016)    



FAW AS STOAWAY



PROBABILITY OF INTRODUCTION VIA WIND FROM INDIA

Wind direction during summer Wind direction during monsoon

So the introduction of FAW is possibly high in monsoon season however hotspot is at Western India; possibility of introduction 
from eastern India and Bangladesh is very high.

Hot spot of 

FAW



PROBABILITY OF SURVIVAL/ESTABLISHMENT

Forest, MinTemp and SumWet were consistently identified as environmental variables that most affected FAW’s distribution. 

FAW most commonly found in areas with little forest coverage, a minimum annual temperature 18-260c and with 500-700mm 

annual rainfall in the three wettest months (Regan et al 2018)

• forest occupies a total of 6.61 million ha which is 44.74% of the total area of the country



MAJOR ENVIRONMENTAL VARIABLES FOR FAW ESTABLISHMENT

Annual rainfall and temperature of Nepal 



Monsoon average max. and min. temperature of Nepal 



Post Monsoon average max. and min. temperature of Nepal 





IMPACT ON FOOD SECURITY

POSSIBLE CATASTROPHE IN NEPAL DUE TO FAW 

Maize (the most preferable host of FAW) is the second largest crop in terms of area of cultivation and quantity of production
Total area of Maize Cultivation = 891583 ha
Annual Production of Maize = 2231517 Mt

= Top 10 districts on maize area  
of cultivation 

Khotang>Bhojpur>Jhapa>Ilam>Syangja>Kav
re>Makawanpur>Sindhuli>Gulmi>Tanahu

= Top 10 districts on maize Production 
Ilam>Jhapa>Bhojpur>Syangja>Khotang>Maka
wanpur>Tanahu>Nuwakot>Baglung>Kavre

Maize is the mainly summer crop in Nepal
So temperature during pre-monsoon, monsoon & 
post monsoon is highly favorable for FAW 
It possess very high risk of food insecurity in these 
mid hill districts  



INTRODUCTION/OUTBREAKS OF OTHER SPECIES IN THE COUNTRY

1967 AD (2024 BS) Armyworm outbreak in Nuwakot and Ilam in Maize 90% crop loss

1970 AD (2027 BS) Bollworm in Banke in Cotton Cotton replaced by other crops

1978 AD (2035 BS) Armyworm outbreak in Lamjung (wheat) 70% crop losses

1991 AD (2048/49 BS) Citrus Decline started from western region of Nepal Reduction in orchard area

1997 AD (2053 BS) Brown Plant Hopper outbreak in Chitwan IPM program launched

1999 AD (2055 BS) Grasshopper in rice in Surkhet district Damage whole nursery in Surkhet

2006 AD (2063 BS) Red Ant in Gorkha Reduction in Yield

2008  AD (2065 BS) Armyworm in Barley in Mustang Yield Reduction

2008 AD (2065 BS) Blast in Rice in Jumla 35% loss in Production

2008 AD (2065 BS) Gray leaf spot in Maize in Midhills 50% yield loss

2012 AD (2068/69 BS) Armyworm in Rice in Banke and Bardiya District 4 Crore and loss of Rice

2013 AD (2069 BS) Physoderma maydis problem in Maize in Rukum 50% loss of maize in District

2013/14 AD (2070 BS) Sugarcane hopper in Sarlahi 30-35% yield loss



RECENT OUTBREAK OF ARMYWORM IN MAIZE 

May 2018 in Udayapur district (Photo: Dr. Hari K.C.)
June 2015 in Dolakha district (Photo: Surendra Pokharel)

The general estimation of yield loss is 20-70% due to S. frugiperda. 

If only minimal loss has been assumed it will be around 460,024Mt losses and it will be 

equivalent with the total crop loss of 180,057 ha



LEARNINGS FROM OTHER INVASIVES
After its introduction in 2015, Tuta absoluta affected tomato farmers significantly
 NPPO Nepal involved in its management strategy through the programs like mass campaign, continuous alert programs 
through social media, field monitoring, trainings to the farmers, incentive to the farmers with lures as well as traps, conduction of 
plant clinics, Plant Health Rallies etc. 
 Impact of social media is high especially in right diagnosis of pest 



CONCLUSION

 Very high probability to the introduction

All of the Pathways (wind, air-craft, vehicle as well as agriculture commodities esp. fresh product) is equally 
probable for introduction. 

 All season survival in Nepal is almost impossible due to cold temperature (to be verified further by research)

 Probability of seasonal establishment is very high 

 Severe damage may be witnessed for summer maize which ultimately affect on food security of the country 



IMMEDIATE ACTION

WAY FORWARD

The countries of the initial outbreaks (Ghana, Benin, Togo, and Nigeria) have West Africa’s major air transportation 
hubs, and are highly climatically similar to the regions from which arriving flights originate . As a result this region is 
one of the areas most likely to act as an epicentre for invasions in Africa.

So obviously India will be the epicentre for invasions in South and S.E. Asia including Nepal
 Research in multidisciplinary aspects (biology, yield loss assessment, potential bio-control agents)  
Survey & surveillance programs should be continuous and intensive especially during summer seasoned maize in 
maize hot spots 
 Stakeholders mapping and coordinated action with all stakeholders – immediate action
 Special taskforce for emergency and material production/coordination – immediate action
 Mass awareness including quarantine alert – immediate action


